The DNA content of 107 early gastric carcinomas (limited to the mucosa or submucosa)5 was analysed by flow cytometry using formalin fixed, paraffin embedded material. Seven cases were excluded because of high values of coefficient of variation.
Numerous studies world wide have indicated that gastric carcinoma confined to the mucosa or submucosa, so called 'early' or TI gastric cancer, has an excellent prognosis after surgery. ' Nevertheless, a small proportion of TI tumours recur, either locally within the gastric remnant or distally as metastases, and studies from Japan have suggested that the morphology and DNA ploidy of the primary neoplasm might be used to predict behaviour. Kodama et al2 produced a detailed morphological classification of early gastric cancers into superficially spreading ('Super'), penetrating ('Pen'), and small mucosal types. Tumours The quality of DNA histogram could be quantified by measuring the coefficient of variation (CV) across the G1/GO peak. The SD was calculated on the computer by setting a region to encompass the Gl/GO peak. The CV is then defined at (OOx SD)/peak channel %. The CVs varied from sample to sample, lying for the samples used in the study, between 3-6% and 11% (mean 7T8%). If the CV was greater than 11%, because of excessive degradation of the DNA, the sample was excluded from the analysis. The quality of the material varied depending on the centre from which the blocks were obtained. This observation underlines the importance of careful fixation and handling of the tissues.
The DNA index (DI) for 100 tumours was calculated as the ratio of the DNA content of the tumour cells to the diploid DNA content of the normal cells within the sample. A sample was recorded as aneuploid if the G1/GO peaks from the tumour cells could be resolved from those of the normal diploid cells (the resolution depended on the CV of the GI/GO peak). aneuploid respectively) (p= 0.04).
MACROSCOPIC TYPE
There was also a significant difference between macroscopic types (Table I) , the percentage of diploid tumours being higher (64%) in flat, depressed, and excavated types than in the protruded and elevated tumours (39%) (p=O001).
HISTOLOGICAL TYPE DNA content also seems to be related to histological types, the signet ring tumours being predominantly diploid (83%) compared with 55% of the tubular types (p=0016) ( Table II) .
GROWTH PATTERN
A relationship between DNA ploidy profiles and growth patterns was observed (Table III) .
Aneuploidy was found in most of the Pen A tumours (70%) and in 50% of the larger tumours (Super mucosal types) compared with 20% in the small mucosal types (p=0 008).
LYMPH NODE METASTASES AND DIFFERENTIATION
DNA ploidy did not correlate with tumour differentiation or the presence of lymph node metastases that were only found in 10 cases (five diploid and five aneuploid).
S PHASE FRACTION
The S phase fraction estimated in 68 tumours showed a mean value of (range 2 0-38 3). No correlation was found between the S phase fraction and any of the other parameters analysed, except DNA ploidy.
Tumours with an S phase fraction < 15% were predominantly diploid (47/57) compared with those with S phase >15% (2/11 diploid) (p=0 001). This result was as expected, since in the diploid tumours, if the normal and tumour nuclei could not be separated by light scatter, the DNA histogram would have contained nuclei from normal cells in GI; the S phase would then have been underestimated.
SURVIVAL
Follow up data were not obtained on 12 patients. Eighty eight patients have been followed up and data on survival beyond 6 months was available in 84 (range 6 months -16 years; mean 3-3 years).
There were five related deaths (interval between diagnosis and death ranging from 1 to 3 years), four postoperative deaths and four deaths from other causes.
Recurrence occurred in three cases (free interval ranging from 6 months to 3 years). Two of the recurrences were in patients with resection margins that had been affected.
Because of the small number of related deaths during this period it is not possible to carry out Indeed we have preliminary data20 to suggest that static cytometry identifies minority aneuploid populations in advanced gastric cancers more frequently than flow cytometry, although this is not the case for early tumours. This would be in keeping with advanced tumours being larger and more heterogeneous. 2' Despite the problems in comparing the results of our study with the static cytometric Japanese findings, there are sufficient similarities to suggest that there is no major difference between early gastric cancer in Japanese and European populations. In both groups, abnormal DNA patterns were more frequent in submucosal than mucosal tumours, more frequent in raised than flat or ulcerated tumours, and more frequent in intestinal type (tubular, papillary, and mucinous) tumours22 than in diffuse type (signet ring cell) tumours. Moreover, the Pen A variety, though uncommon (8% Japanese, 10% European cases), showed a high frequency of aneuploidy in both populations. While we have insufficient follow up data to comment meaningfully on factors related to prognosis, it is interesting to note that the three cases of local recurrence occurred in aneuploid tumours. We conclude that since morphology and DNA cytometry show no evidence of a fundamental difference between early gastric cancer in Japanese and western populations, the vast clinical, pathological, and basic scientific experience of early gastric cancer in Japan is highly relevant to that in Europe. Particular attention should therefore be paid in the west to the early endoscopic or radiological detection and complete surgical extirpation of raised, intestinal type T1 gastric carcinomas that have a Pen A growth pattern and an aneuploid DNA content.
These observations need to be tested in prospective studies in well defined cases.
